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financial data which are sent on an up to the minute basis. Other industries which

have a significant demand for international communications are the airline industry.

news services, and manufacturing companies with larae European operations. Second,

as new technology develops which permits more sophisticated voice and data

offerings, demand for further telecommunications services is likely to arow.

56. Expected growth in a market typically encouraaes new entry.

However, without a silnificant increaM in competition in the facilities provision for

North Atlantic telecommunications, market forces and entry are unlikely to create

the full benefits of which they are capable. PTAT will be able to provide the

needed increase in competition. PTATts planned capacity would add 1a,ooo voice-

grade circuits to the North Atlantic market in 1990, or 31 percent of the totat.

The combined sbare of AT&T and Com..t would decreaM from as percent witbout

PTAT to 52 percent with PTAT. PTAT will initially seU or leaM capacity on a

bulk, private line balis. With the entry of PTAT service providers will have

another source of North Atlantic capacity. Prices are likely to fall and demand

increase. On the buil of projected prices for PTAT 05·2 circuits, itl price for a

OS-I (T-I) equivalent circuit would be 30 - 50 percent lower than the comparable

price for AT&Tts T-I service on TAT-a. (-PTATI Pricing Effective

t

c

February I, 1917: PTAT PrCHntatio.., February 1917.) Thil decrease in facilities

price will be pUled on to busltlessel and conlumers. RCHlIen of the capacity wiil

compete witb AT&T in the international interexchanle market and benefit consumers

and businCllel who use less than 05·1 capacity.

51. Thus. PTAT entry will increale competition in North Atlantic

telecommunications. The situation is likely to change from the current situation of

only marainal competition to AT&T to much more effective competition. As the

FCC recently found in its approval of the PTAT transfer of control:
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...NYNEX Development's proposed acquisition of Tel-Optik
[PTAT] will promote competition in transaUantic
communications. provide users with new facility and ownership
options and generally.advance U.S. interests. (Tel-Optik Order.
p.2)

Indeed. the immediate price reductions which will occur upon PTATs entry will

have significant benefits both for US business and consumers. As US businesses

compete on a more international basis. the benefit of lower priced international

telecommunications is likely to be substantial.

-hG,lJ.- .
erry A. Hausman

. -cL,
Sworn to before me this,21 day of April, 1917

~

«t'sf
Notary Public

Commission Expires ~lI:IJ"1""c...;3~Oll'.p.,-.:..'.l.1_':......=.3~_
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SWITCHED AND SPECIAL ACCESS RATES

I. Switc:hed Ac:c:e••

Qrjljnltjn. Termjnlljn.
····--(ool1ars Per Minute)----

(I) (2)

MTS

WATS

II. D.dlnt.d Ace•••

SO.0492

50.0337

SO.0770

50.0770

oollirs Per MORth

,

•

NY Telephone OS·1 (2 Miles)

NY Telephone OS-I (I Mile)

NY Telephone Sinlle Line (2 Miles)

NY Telephone Sinlle Line (I Mile)
,

Private Microwave (DS-I)
~

Sources Ind Notes

51,062

1,009

95

86

915

I) Switched Iccea rates are from New York Telephone's interstate
accea tarirr.

2) Special accesl rates are calculated from New York Telephone's
interstate special access tarifr.

3) Private microwave costs are presented in Charles L. Jackson's
April IS, 1917 report.
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BREAKE\'EN POINTS BY SWITCHED SERVICE TYPE
AND NONSWITCHED ALTERNATIVES

Telco Special Telco Special Private
(2 Mile) (J Mile) Micrgwave

(I) (2) (3)

Mil

Orilinatinl 21.515 20.514 20,011

Terminatinl 13.792 13.101 12.790

Out WATS

Orilinatinl 23.130 22.266 21.541-

Terminatinl 13.792 13.101 12.790

In WATS

Orilinatinl 13.792 13.101 12.790

Terminatinl 23.130 22.266 21.S41

Soyrs:es and Notes

1

1) Ihe MIS aad Out WATS terminatina breakeven points and the In WATS
orilinatina breakeven poin" are estimated by:

Breakeven Point. Dedicated Access Rate/.077
2) The orilinatinl MT4I breakeven points Ire estimated by:

Breakevea Point. Dedicated Access Rate/.0492.
3) Ihe orilin,tina Out WATS and terminatina In WAIS breueven points

are estimated by: Breakeven Point •
(Dedicated Access Price· 21.77 x WAIS Lines)/.0337

Dedicated Iccess would result in savinls of the 21.77 monthly per line:
access charle for WATS. At one percent blockin. and demands around
20,000 minutes per month. 9 WAIS lines would be saved.

4) The rates for switched and dedicated access services arc presented in
Exhibit I.
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SHARE OF TOP 400 CUSTOMER INTERLATA TOLL USAGE
ON TELEPORT'S CURRENT ROUTES

MIS Minutes WATS Minutes Total
(I) (2) (3)

Usaae Per Month by Top 400
Locations

Total 13.331.100 19,063.600 32.39S.400

On Current Teleport Route 1.900.914 12.594.640 21.495,624

Percent on Teleport Route 66.77" 66.07" 66.35%

Usale for All Manhattan Businen
Customers 61.959.952 51.409.592 120.369.544

Top 400 Location Usale/Manhanan
Business Total 21.52.. 32.64t. 26.91%

Adjusted Top 400 Usale/Manhanan
Business Total 23.7~ 40.03% 31.50%

Top 400 Location Usale On Teleport
Routes/Manhattan Business Total 14.37" 21.56" 17.16%

- Adjusted Top 400 Location Usale On
Teleport Routes/Manhanan Business
Tota' IS.I,.. 26.44t. 20.90%

SAP"" .nd NA'II

Usa,e data were proved by NYNEX Service Corporation.,
Adjusted Top 400 Customes Location Usale is derived by dividinl top 400
customer usa,e by the percent of usale for which we were able to obtain
addresses for our sample of 500 customers. The percents were calculated as
shown below:

Usale for All Locations MTS WATS Total
or Top SOO Customen 20.176,775 25.773,011 45.949,793
With Addresses Available '1.245.716 21,014,771 39,260,494

Percent of Usaae With
Addresses Available 90.43" 11.54" 15.44%

103
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As.ociate Editor. Bell Journal of Economics, 1974-1983
~ ••ociate Editor. RInd Journal of Econo=lc•• 1984-
h••ocl.te Editor. Econo.etrica. 1978-1986
P.eview.r. ~ath.maticil ~eYlew•• 1978-1980
ko.rican Editor. Review of Economic Studi••• 1979-82
Associate Editor. Journal o! Public Econo=1cs, 1982
As.ociat. Editor. Journal of Applied Econom.trics, 1985
~~ea~.r ot MIT En.rgy Laboratory Policy R••••rch Group. 1973-
R••••rch A••oci.t., National Buraau of Economic R••••rch. 1979
Memb.r. Aa.ric.n Stati.tical A••ociation Committ••

on En.rqy Stati.tic•• ,ge1-1984
Speci.l Witne•• (M••ter) tor the Honorable John R. Sartel•• U.S.

Di.trict Court for the Ea.tarn Di.trict of Hew York in C.rt.r
v •• Nevld'y. Inc•• 1981-82

M.=~er ot ~oYernor's Advisory Council (M••••chu••tt.) for R.venue
and T.x.tion. 1984-

Member. Coaaittee on Nation.l St.ti.tic•• 1985-

Public. tiona:

I. Econo=.trica:

"Mini.um M••n Square Eltle.tors and Robust Regre••1on." Oxford
Bull.tln of St.ti.tici (April 1974).

"Minimum Di.tance .nd Ha.iau. Likellhood Estlcation of Structural
Hodel. 1n Econo.etrics·. Celivered at tn. European Econoa.tric
Congr•••• Gr.nobl•• Augu.t 1974.

"FUll-Information Instrument.l V.ri.ble E.ti•• tion of Sl.ult.n.ou.
Equation Hod.l.". Annals ot Economic and Soci.l Mea.urem.nt
(OctOber 1974).

"tltleation .nd Inf.r.nc. in ~onlin••r Structur.l Hodels". Ann.ll ot
Econo.ic .nd Soci.l He.aur••ent (October 1974) (with E. Berndt.
R.E. Hall••nd B.B. H.ll).

"An Instrumental V.ri.ble Appro.ch to FUll-Inform.tion Elti.ator. 1n
L 4ne.r an~ Cert.1n Nonlinear Eco,o••trlc Hodel.". tcono.etrica
(Hay 1975).

~

"Slmultaneoua Equation. with Error. in V.ri.bl•••• Dellver.d at
Winter Econ~etr1c M.eting•• S.n Iranci.c~, Cec••ber 1974;
pUblished 1ft Journ.l of Econo.etric. 5 (1977): 38'-~Ol.

Social £xperi.ent.t1on. Trunc.t.d ~latr1but1on.. .nd Effic1ent
tatimatlon·. Dellvered at the World Econo~etr1c Congr••••
Toronto. Augu.t 1975: Econo=etric. (June 1977) (vith D. Wi.e).

"~ Condition.l Probit Hodel for Qu.lltative Cholce". Dallvered at
~orld Econom.trlc Congr•••• Toronto. Auquat 1975; MIT Worxing
Paper 173 (April 1976): Econometric. (March 1978) (with D. Wi •• ).
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"~;eCl~::at:.on :ests in Econo=etrlcs". 1'::: ''';ork.in; ;:';:>«r leS (':\,lne
1976); ::=onO=8 tric::a (1978).

"~:on-;l.andoo ioU.sing Cau". ~IT Working Paj:>er 20::1 (~.y 1977), (with
A.M. Spence"

"'!'ttr1tion 31a. in Experimental and Pan.l cata: :h. GAry :nc::om.
,~alntenanc. £xj:>.rilD.nt". J.F. Kenn.dy School \oI0r~ing ra;:>er (May
1977); Ec::ono:lletrica (January 1979) (Io'ith O. \;1.. ).

"~is.J.ng Cata and Self Selection in Large P.n.l.... iiar\'ard Econolllics
Oep.r~ent working Paper (~ugu.t 1977) (with Z. Griliche. and
a.H. Hall). C.livered at INSEE conterence on Panel Data, Faris,
Augu.t 1977. Annale. d. l'I~SEE (April 1978).

"Stratification on Endog.nou. Variabl•• and Estication". J.r.
Kennedy School Working 'ap.r (Januar)' 1978) (with D. Wis.).
Oellv.r.d at C~~E Cont.r.nc., Aprll 1978: in C. Man.ki and D.
McFadden, Eds., The Analy.is of Oiscret. Eco~o=ic Data. MIt
're•• , 1981.

":.•• models problt d. cholx qualltatl!.· ("Alt.rnatlve Conditlonal
'robit SpeCification. for qualitative Choic.... ) (Eng11sh Version)
(S.pt.:b.r 1977). E'II report on discr.te choic. oodel.,
pre.ented at I~SEE Se.inar, 'aris, May 1978. Cah1er. du Se.1nar
d'Econo:etrie (1980).

"Th. Econometric. of Labor Supj)ly Oft Convex Budget S.t.·. Econom!c
L.tters, 1979.

"'anel Data and ;]nobservable Individual Effect.·.
225, (with W. Taylor). Econoa.tr1ca, i!, Nov.

MIT ~orkin9 Piper
1911.

"Cooparing Specification te.ts and Cla.sical : ••tli··, Auqu.t 1980,
Economic Lett.r., 1911. (with W. Taylor)

"1'h. Eff.ct of Time on Econoaaic Exp.riments·, invit.d paper at rifth
world Econoaetric. Conter.nc., August 1980. In W. Hild.brand,
ed., Advance. in Econa.etric. (1982), Ca.bridg. univer.ity 'r••••

•
"Sac~le D••lgn ~onsiderat10n. tor th~ Vermont TOD U.e SurveyN,

Journal of Public U•• Data, !' 1981 (with John Trimbl.).

"Ident1f1cat';'on in SUlulUneous Equatic:l Sy.t••• ",'i:.h Covarianc.
R.strict1on.: An In.truaental Variable Int.r~r.tation (with W.
Taylor), Deeeab.r 1910, Econometrica, 1983.

"Stocha.tic 'roble•• in the Si.ulation ot Labor SupplY," pre••nt.d at
NBER contarence. January 1981. In H. Feld.tein .d., !!!
Si:ulat10n Hod.ls, Univ. of Chicago Pr•••• 1983.

"':h. C••19n and Analysi. of Social and Econo.ic Exj:>.rim.nt....
inVited pap.r for 43rd In~.rnst10n.l S:a~1stic.l Instltut.
~•• t1n9, 1981. R.view ot the lSI.
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"Sp.Cl~ication and Es~imat.1on of Simultaneous E~uation ~odel.".

In Z. Gr111ches and M. Intri11gator ed •.• Handbook of
Econometric., vol. 1, 1983.

"Full-Inform.tion E.UCl.tor.... in Kotz-John.on, Encyclopedia ot
Stat-ist-1cal Sciences, vol. 3, 1983.

":!:nstrw:lent-al Variable Estilllation," in Kotz-Johnson, [ncyclopedia of
Statistical Science., vol. 4, 198~.

"Specification r •• ts tor the MUltinollial L09i.~ Model," October 1981,
(With D. McF.dden), Econo=etrica, 198~.

"Econollletric Mod.l. for Count Data "'ith An Applicat10n to the Patent.
R'D Rela~10n.hip," NSER Working Paper, Aug. 1981 (with Z.
Grillche. and B. Hall), Econo••trica '9a~.

"=he Econolletric. of Hon11near Budg.~ S.t.-, Tl.her-Sehultz lec~ure

for the Econolletric Society. Dublin, 19a2. Econca.trica, 1985.

"The J-r••t a. a Hausean Specitica~lon r••~-, Noy. '912, (with
H. Pe.aran). Econo=1c. Le~ter. (1983).

"S.a.onal Adju.~II.nt "'1~h Mea.ur•••n~ Error Pr•••n~·. May 1983 ("'i~h

M. Watson). Journal ot the AII.rican Statistical A.sociation, 1985.

"Efficient E.~illat1on and IdentificaUon ot Slaultan.ou. Equation
Mod.l. with Covarlanc. Re.trlctlon.- Oct. 19'3, (With W. N.w.y
and W. Taylor). forthco~lng ln Econo••trica.

"Technical Probl••• ln Soclal Experl••ntation: Co.~ V.r.u. Ea••
ot Analy.l•• " 1ft J. Haua=an and D. Wi•• (ed.), Soci.l
Exp.ri=entat1on (19a5) (With D. Wi•• ).

"Errors in Variabl•• ln Pan.l DaU", Revi••d t985 (with Z. GriUch••••
Journal ot Econcaetrica, 19d6.

"Sellllparalletr1c IdenUfication and EatimaU,on of PolynOllial Error.
in Vlrlable. Mod.la," 1985 (with w. N.v.y, J. Pov.l1. and
H. Ich1mura). ,

"Semiparametr1c Eat1mation an. Specification Te.t. of D1.crete Cholce
Mod.la.- January t986 (wlth P. Ruud). forthcolling in the Journal
of Econo•• tric••

"Sellllparall.trlc Eatl.ation of Duration and Co.pet1ng Risk Mod.l.-,
Novemb.r '986, (With A. Han).

II. Public Finane.

"The Evaluation of Re.ult. frOID Truncated S••pl..... Annals of
Economic and Social Me••ure.ent (April '9'6) (w1th D. Wi•• ).

"01seont1nuou. Budget Constrainta and Eat1.ation: Th. Delland for
Housin9". J.F. Kennedy School Workin9 Paper (July 1977) (w1th
C. W1.e). Revie'" of Economic Studt•• , 1980.
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en Labor Supply: tvaluatin; the Gary
Experim.nt". MIT Working Paper (October 1977)
Journal of Pelitical Econo=y (Oece.ber 1978).

"~OC Participation--Permanent or Tran.itory?" Delivered at NBER-NSF
Conference, August 1978. riper. fro. the Euroo.an Econometric.
~e.tin9., 1981. (North Holland) E. Charatsi., ed.

"The Effect ot Wage., Taxe., and Fixed Co.t. on Wo~enls Labor rorce
Participation". March 1979. Pre.ent.d at SSRC-NBER conterence
on taxation, C••bridge, England, June 1979, Journal of Public
Econo.ic., October 1980. .-----

"~he Effect of Taxe. on Labor SUPply," pre.ented at Brooking.
Conference, October 1979. Publi.hed ln H. Aaron and J. Pechaan,
ed•• , Hov Taxe. Affect Economic BehaVior, Brookin,., 1981.

"Inco.e and Payroll Tax Policy and Labor Supply,· pre.ent.d at St.
Loui. red. conf.rence, October 1910. L. Mayer, ed., The SupplY
Slde Effect. of Economlc POlicy (St. Loui., '9al)

"Individual Retire.ent Deci.ion. Under an Employer-Provided Pen.lon
Plan and Social Security,· (with G. Burtle••• , Journal of Public
Economic•• 1982.

"Individual Retire.ent and Savlnq. Oeci.ion.,· October '9al (with P.
01a.ond), pre.ented at SSRe-MaEl Conference on Public Economlea, •
Oxford., Jun. 19a2. Journal of Public Econ~lc., "'4.

"R.tire.ent and Unemployment Behavior of Older Men·, pre.ented a~

Brookinq. Conterence on the Aqed. Noy. 1982, (With P. Diaaond)~

1n H. Aaron and G. Burtl.... R.tire.ent and Econo.ic Behavl~,

Brookinq.. 1984.

"The Effect of Taxe. on Labor Supply·, Jan. 19.3. 1n A. Auerbach
and H. Feld.tein, ed•• , Handbook ot Public Econo=ic•• 1985.

"Tax POlicy and Une.ploysent In.urance Effect. on ~abor Supply·, May
19a3; in M. Wacbter, ed•• Re.ov!n, Ob.tacle. to Icone-ic Growth
(1984). •

~

f "Fa.ily Labor Supply with ~a...·, American Econo.ie Reviev, 1984
(with P. Ruud).

"Choice Unde~ Uncertainty: ~he Deci.ion to Apply for Di.ability
In.urance-, Revi.ed Hay 1985 (with J. Halpern), Journal of Public
Econoeic. (1986).

-Involuntary Early Retire.ent and Con.umption," 1915, 1n G. Burtla••
ed. (with L. Paquette), Economic. of Haalth and A9ln9 (19a7).

"Soclal Security, Health Statu. and Retire.ent," 1n D. Wl.e ed.,
Pan.ion., Labor, and Individual Choice (1985) (with D. Wl.e).
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"Household BetJv10r and the Tax Reform lct of 1986", Octob.r 1986,
forthcom1nq 1n Journal of Economlc Pers?ect1v•• (w1th J. Poterba).

III. Applled Micro and En.rqy Model.

"Project Ind.pend.nc. Report: A Review ot U.S. Energy Need. up to
1985·. B.ll Journal ot Economlcs (Autu=n 1975).
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-Indlvidu.l Discount R.te••nd the Purch••••nd Utiliz.t10n of Energy
U.ing Dur.bl•••• MIT En.rgy L.bor.tory Worklng Pap.r (J.nu.ry
1978). Bell Journ.l ot Economlc. (Sprlng 1979).

"Volunt.ry P.rtlcip.tlon in the Arizona T1m. of Cay Electriclty
Exp.rim.nt-. (May 1978) (With o. Aign.r). D.llv.r.d at EPRI
Cont.renc. on T1m. of Cay Pricing. Jun. 1978. In EPRI R.port.
Mod.llna .nd Analy.l. of Electrlclty Cemand by T1m. ot Cay. 1979.
S.ll Journal of Economlc., 1980.

-A Tvo-l.v.l El.ctriclty O...nd Mod.l: Evaluation of the Conn.ctlcut
T1=.-of-Day Pricing T••t·. O.liv.r.d at EPal Conf.r.nc. on Tl••
ot Day Pricing. (wlth D. McFadd.n) in EPal a.port. Mod.lin, and
Analy.l. of Electrlcity O.mand by Tlm. ot Day, 1979, Journal of
Econom.tric., 1979.

·A•••••ln9 the Pot.ntlal O••and for Electric Car.,- (with S. Se99.
and S. Card.ll) pre••nt.d at EPRI Conferenc., Nov.mber 1979,
Journal of Econo.etric., 1981.

·A•••••••n~ and Validation of En.rvy Mod.l.,· pr•••nt.d at EIA-NIS
conf.r.nc. on En.rgy Mod.l., May 1980, ln S. Ga•••d., Validation
and A nt of En.rgy Mod.l., 1981 (Wa.hington. Dept. ot
COIIII.rc.).

-!xact Con.um.r. Surplua and Ceadwei9ht Lo••• • working paper 1979,
American Econo.ic R.view 71. 19.,.

·Appliance Purcha•• and Uaa,. Adaptation to a P.rman.nt T1•• of Day
El.ctrlcity Rate Sch.dul•• - Au,. 1983 (with J. Trimbl.),
Journal of Econo•• trlc., 1914.

c

·!valuatln9 the Co.t. and I.n.fita ot Appliance £tflcl.ncy
Standard.·, (With P. Jo.ko,,), MIT En.rgy Lab Workin, Paper, MIT-

t EL82005WP. Am.rlcan Econo.ic R.view, 1!, 1982.

·Informatlon Co.ta. Competitlon and Coll.ctive Rat••akin, ln the
Motor Carri.r Indu.try·, pr•••nted at cont.r.nc. on Con••n.ual
O.clslon Makin,. Amerlcan Univ.r.lty, Au,u.t 1912, American
unlver.ity Law Review, . 1913.

"An Overview of IFFS·, pr••ented at EIA-NIS Conference on Ener,y
Model., AU9U.t 1982, S. C•••• et al•••d •• Interm.dlate Future
Forec••ting Syat•• (Ua.hin9ton 1913).

·Choic. ot Con••rvation Action. ln the AHS·, Nov. 1912, 1n R. Crow
Ced.>, Eneray Simul.tlon Hodel. (1983) •

•
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"Patents and R&D: Searchinq for a Laq Structure" In Act.s du Colloaue
Econo=etrle de 1a Recherche (Paris 1983J (with B. Hall and Z.
Gril1che.' •

"The De~and for Optional Local Measured Telephone Service". in
Adjustino to ReoulatOry. Pricing and Marketina Realitle., (East
Lansinq 1983J.

"Patents and R&D: Is Thero a Lag?," 1984, International Econollic
Revlev 1986 (with B. Hall and Z. Grl1lch•• ,.

Pric. Di.cri~lnation and Patent Pollcy·, Oct 1986 (with Jeff Mackie
Maaon)

"Project Independ.nce: ~n Econollic Analysl.·. Technology Revi.v
(May 1974).

The FEA'. Project Independ.nc. Report.: T••timony before Joint
Economic COQllltt•• , U.S. Congr•••• March 18, 1975.

Th. FEA's Project Ind.pend.nce Report: An Analytical A•••••••nt and
!valuation·. NSF Report (June 1975).

"Energy De~and 1n the ERDA Plan·. Energy Laboratory Report (Augu.t
1975) (vith D. Wood).

"A Note on COllputational Si.pliflcatlon. and Ext.n.lon. of th.~

Conditional Probit Model·. (Sept••ber 1977). EP~I repo~f. on
choice 1I0dels.

"Labor Supply R••pon.e of Mal•• to a Negatlv. Inco•• tax·. Te.tlmony
for u.s. S.nate F1nance Subcoamitt.e on Public Aaaiatance,
IlovelllDer 22, 1978.

"~ppUance Choic. vith tiD' of Day pricin;·. (January 1980), En.r;y
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Hllh Capacity TraallDillioa Alteraalhes
in Lower MaahaUaa

Iatroeillctloa aaei O..nitw

This report looks at the cost and availability of facilities-based alternatives to the high

capacity (Hi-Cap) diaital services offered by New York Telephone in Manhau3n. \\ie

look at the cost of carryinl hilb-eapacity telecommunications between two locations.

for example. a larle customer and an interexcbanle carrier's point of presence (POP).

separated by distances of up to a few miles in lower Manhattan (below 59th street).

We consider two technololies -- short-haul microwave and fiber optics. Both

technololies appear to be widely used today in Manhattan for point-to-point

communications. Based upon both this current use. as well as the technical and cost

characteristics of the technololies. we conclude that both technololies appear to offer

reasonable options throulhout most of lower Manhattan. Neither spectrum conlestion

nor a lack of duct availability prohibit further use of these technololies in Manhattan.

Similarly. the cost of these alternatives appears to be competitive with the cost of

hiah-capacity alternatives which we have seen in other communities.

Tar.laolo,y

By hiah-capacity di,ital services we mean those dilital transmission services c3rrying

more than one million bits per second. For comparison. when an ordinary telephone

circuit is used to carry a data silnal. the data rate usually faUs in the ranae of 1,200

to 9.600 bits per second. with 1.200 or 2.400 bits per second beinl tbe most common. ,
data rates. When a voice silnal is dilitized and sent as a data stream. 64,000 bits per

second are normaUy requirJ to carry the voice silnal. Thus. one million bits per

second represents the data from hundreds -- perhaps thousands -- of data terminals or

from about 16 voice channels.

The communications industry in North America has standardized on a few specific d:U:l

rates for voice and data communications at rates exceedina one million bits per second.'

Two widely used st3ndards are the OSI rate of 1.544 million bits per second (Mbps)

and the OS3 rate of 44.736 Mbps. A third standard. less widely used but still



r Exhibit A
Page 46 of 103

sometimes referred to. is the OS2 rate of 6.312 Mbps. A OSI chanllel can carry 24

digitized voice channels. a OS2 channel can carry 96 dilitized voice chanDels. :lnd :l

DS3 channel can carry 678 digitized voice channels. Thus. a OS2 is the size of four

DS15. and a OS3 is the size of 28 OSls. (Note that the data rates are not exact

multiples. For example. 1.544-4-6.176; not 6.312. This sliaht difference is due to the

need for additional bits for framing the multiplexed silllals). The table below

summarizes these relationships.

............................................................
Nortb A••rlca. Sta.dard RiCh Ca,aclty Data Ratu

Rate

OSI
OS2
OSJ

Data Rue
(Mbps)

1.544
6.312

4S.736

Equivalent
Voice Circuits

24
96

672

............................................................

Today. mallY private branch nchanles (PBXs) and computen can conllect directly to

communications Ulles operatinl at the OSt rate. Muttiplexinl equipment is available at

reasollable cost to combine multiple OSls to the OS2 format or to the OS3 format.

OSls and multiple OSIs have become a primary buildinl block for larle corporate

networks. See. for example. the article Ford cO.lOlidat•• aet. oa packet-switched T-l

on pale two of the April 13. 1987 issue of Network World.

The OSI rate is also frequently referred to as a T-l rate. a T-l line. or aT-I sianal..
This terminolosy Irows out of the hiltory of the industry Illd. while sometimes

confusinl. should be recolni.d as a common usaIe.

The wide use of these stalldard rates in North America makes it Datural to focus on

transmiaioD alternatives at these rates to understalld the market for hiah-capacity

alternatives to New York Telephone's services. Further. we understand that New York

Telephone's own hilh-capacity offerinls also operate at the OSI and OS3 rates.

2
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TechDoioli.s Coa.id.r.d

This study considers only the fiber optic and microwave facilities transmission

alternatives. Each of these technololies has the capacity to carry OSI. OS2 or OS3

signals at reasonable costs. We considered other transmission technololies but quickly

eliminated them as too costly. Wire cable is capable of carryin, silnais at the OSt or

DS2 rate. However, this techDololV requires active electronics located about every

6.000 feet alonl the cable run. Such electronics impose silDificant maintenance

expense and de,rade reliability. There are no Si,DificaDt cost advaDtales in installing

wire cable rather thaD fiber optic cable. Thus, fiber optic cable appears to

economically domiDate wire cable at the hilh-eapacity data rates. Similar

considerations of cost and reliability arise when comparinl the use oC fiber and coaxial

cable for point-to-point use. Coaxial cable has some advantales in certain mUlti-point

applications, but we are not considerinl such systems in this report. Similarly, we

considered the use of satellites. However, a quick calculation shows that a satellite is

more expensive1 than short-haul microwave for carryinl a OSI silnal a Cew miles and

would be prohibitively upensive for carryinl a OS3 silnal.

O••nl••

The discussion below considers both the technical feasibility and the cost of usina

fiber optic cable and microwave. First we look at fiber optic cable aill show that duct

space is available for routinl in Manhattan (althouah some specific :-outes are

conaested) and then develop a cost model which aile VIS 'he reader to compare the casu

of a dedicated fiber system with the monthly costs of a service obtained from a

curier.

Sec.nd, we consider microwave and show that, while many firms and carriers use,
microwave for short-haul communications in lower Manhanan, there is still substantial

opportunity to fit in new mitrowav~ links amonl the edsdna links. We then develop :1

I:05t mode. - similar to the cost mudd for fiber optic cable -- which allows us to

compare the costs of a microwave system with the monthly costs of service from a

carrier.

1 If we assume that a Ku band transponder costs two million dollars per year .
(roughly market price today) and that a OS I silnal requires three percent of the
transponder. then the satellite selment for a OSI signal would cost ($2.000.000·0.03), I:
• 55.000 per month. This does not include the cost of the required euth stations.

3
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Third. we present the results of the cost models in tabular form for easy comparison

with the cost of other transmission alternatives.

Finally. we summarize our results and offer our conclusions.

• ,

4
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Usial Optical Fib.r Facilities ia Lower Maahauaa

OV'fYi,w 01 Fib.r Techaolon

Optical fiber is an excellent technology for carrying high-capacity signals. Fiber optic

:ommunications systems consist of two essential components -- the fiber optic cable

and the opto-electronics which transmit and receive the optical signals over the fibers.

Optical fiber cable consists of tiny optical fibers enclosed by plastic and reinforcinl

fibers which protect it from the elements. abrasion. sharp beads. and other harmful

environmental effects. Optical fiber cable is lighter and more flexible than tr:LCiitional

telecommunications cable or coaxial cable. Thus, it is easier to handle and install.

The opto-electronic units which generate the litht pulses that travel over the fiber :lre

usuaUy caUed modems. since they mg,dulate and dulodulate the Baht silnals. However.

such units are sometimes caUed multiplexers as they frequently include a multiplexing

function as well as the modem functions. These units are smaU and lilht. A unit

capable of transmittinl and receivinl a OSI silnll is only a few inches in any

dimension and weiths about twO pounds.

Atbaatal" of FIIt.r Optics

Hilh-caplcity is a primary advantlle of fiber optics. Fiber systems ~an carry up to

billions of bits per seconG. A fiber system carryinl a OSI silnal or a OS3 signal is

carrying only a small fraction of the theoretical capacity of the fiber2. Thus there is

considerable margin between the theoretical caplcity and the needed capacity which

allows cost-savini simplifications in the transmission equipment.

Optical fiber is normaUy able to carry silnals several miles without amplification alonl

the "IY. This is in marked contrut t.P wire cable or coaxial cable which require

amplification of hilheeapacity silnals about every mile or so.
tI

Optical fiber cable costs about S1.00 per foot. The specific cost varies with the

number of fibers in the cable. the environmental conditions expected. and whether the

2 For precision. this statement could be qualified by reference to fiber
dispersion. sinlle-mode versus multi-mode, and link distance. But. generally spellkinl.
an off-the-shelf fiber can carry hundreds of millions of bits per second a few miles.
The best of fibers on the market can carry billions of bits per second 10 or 20 miles.

Notice thar these quantities are orders of magnitude greater than the I..S to 4S
millions of bits per second of a -high-capacityW circuit.

5
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cable has a built-in messenler (support) wire. etc. It is possible to obtain optiC31 fiber

cable that is totally electric31ly insulatinl and therefore can be installed safely in

ducts carryins electric power or can be lashed to electrical power lines.

The modems needed to convert electrical silnals to opcical silnals. to launch those

optical silnals on the cable. and to perform the inverse operations are relatively

inexpensive. A short-ranle OSI and OS2 modems sell for about S700. A OS3 modem

(which also contains the multiplexinl equipment needed to interface with OS 1 lines)

sells for about S25.000.

D.ct Space A.aUablUty

OuctsJ in Manhattan are provided by the Empire City Subway Company. This firm W3S

created in the late nineteenth century to own the ducts in New York City carryinl low

voltale communications wires. The firm itself is owned by New York Telephone. but it

provides duct space and services to aU entida who bave authority (rom the City to

use the municipal duct rilhts-of-way. The primary entities usinl Empire City Subway's

duct system are New York Telephone. Western Uaion, the cable television compaaies,

Teleport, New York City itselC. aad ATAT. A aumber of other smaUer entities are also

tenaats in the Empire City Subway system. While New York Telephone and Western

Union have beea teaaats of the system siace the nineteenth century. other teaants -

such as AT&T. Teleport. and most of the smaUer entities -. have become tenants in

tho last decade.

Individual firms caa become Empire City tenants by applyinl to the municipal Board of

Franchises for a specific franchise. Consequently. each franchise application reflects

the. !Jarticular route a firm wishes to gccupy. Fraachise approval takes six to IS

months.

Empire City Subway teUs us that in much of downtown and midtown the ducts are

extremely conlesteel rilht now. There are many buildinl. with no vacant coneluit in

front of them. In such cases. builelinl access must be accomplished via the sieles.

However. Empire City feels that the vast majority of buildinls can be accessed "and

3 The information on duct avaHabiHty and usa,e in Manhanan was obtained
from an interview with Mr. Ed Steleman of Empire City Subway on March 26. 1987.

6
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connected with conduit routes •• although such routes may be circuitous in order to

avoid concested ducts. The fiber optic cost model presented below assumes that the

actual route is 1.4 times the direct distance. This corresponds to a route which

f allows the road grid while the direct route crosses over the middle of the block.

Empire City charles 56.276 per mHe per year for rental of four inch diameter conduit.

$4.512 for rental of three inch diameter conduit. and 53.924 for rental of 2.5 inch

diameter conduit. In those cases where buHdinc access from the conduit does not

exist. a reasonable cost for establishinc buildinc access is 5150 per foot from the

conduit to the' buildinl.

Flb.r Optic Co.a MM.I

We have developed the rollowinl model for the cost of dedicated, point-to-point, fiber

optic facilities in lower Manhattan.

Modems:

OSI rate:
Product:
RanIe:
Data Source:

DS2 rate:
Product:
Rance:
Data Source:

OS3 rate:
Product:
Ranle:
Data Source:

Fiber.
Short-Haul:

LonI-Haul:

Duct Rental:

Installation:

5619/modem (two required per link)
Lee's Data Communications, Model 1024
Up to six route miles
Le.'s Data Price Usa dated Jan.. 1917

5619/modem (two required per link)
Le.'s Data Communications, Model I023 ~

Up to three miles
Lee's Data Price list dated Jan.• i 957

524,200 (two required per link)
Rockwell DML-45
Up to 30 mHes
Collins Budlet Estimate Guide (6/15/84)

,
52.45 per meter

53.00 per meter

56.276 per mile per year

53,000 per mile

Operations and Maintenance (OclM) COSts:

Duct access when route does not go to exitin, entrance facility:
S7.500 (assume SO feet at 5150 per foot)

7
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An O&:M allowance of one percent per month of the hardware cost is
included. except for the cost of fiber cable. An OclM allowance of 0.15
percent per month is included for the cost of the fiber cable.

,
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